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f72) A B.OeAopoB, B.M.MaaypoB. O.A.Hmkm 
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(56) nareHT Be/iMKo6pMTaHMM N= ISbMaai. 
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(54)MAC;iflHbl(?l OM/lbTP 

?aH B cucreMax CMasK^, Kap6K,paTopH«x « AM- 
op/ihHbix ABMrareiieCi n 
?enno3HeproycTaHOBKax An« ommctkm CMaaoM- 



Horo Mac/ia it wiMte/ibHoro noAAepxaHUfl na 

CBOftcTB WaoepexeHiie no3BOA«eT yaenvmviTb 
oecvpc pa50Tb. ,t)MnbTpoMaTepMana Macn«Horo. 
S.?^5,cH.3mi,TeMncTapeHv«CMa30MHomM^ 
na nvreM yBenwMeHUfl npoAonxMTenbHOcni 

Hoe Mac;io 6e3 He^enaTenbHoro noB«uiem». 
ero B«3K0CTM. An« 3Toro nonnMepHban Hanon- 
Hure/ib c npi.caAKaM«. P2<="°"°^^"""^„";'^, 
W cnoeM (DviiibTpoMarepMB/ia n «"xoah«m 
naTpyBKOM. BwnoAHen b bviab nopuicTUx nepa- 
CTBODiiMb.x B Macne rpaHyn. a oTHOiueHMe npo- 

^a^H.^ nnou^aA. --P-°™arn« 
coeAHero pasMepa ee nop k oSteMy rpaHynw 
A'anasoHe 0.0001-0.004. 3 .n. 



M3o5peTeHiie othocmtc« k ycxpoiicTBaM 

nn« AllAbTpaUVIM M MOKST 5b.Tb MCnO/lbSOBaHO 

r.*eMax^Ma3K.Kap5«paT0PH«^^^^^^^^^^^ 
Hbix ABuraxeneCi m b Ten/ioaHeproycxaHOBKax 
fln« OHMCTKM cMasoHHoro Mac/ia. 
K06p.TaH.n l569991,3a«BneH5.11.l976r. 
tvfc 46175/76. onyejiMKOBaH 25.06.1980 
Kn B 01 D 27/00). BwOpaHHwii HaMM 3a npo- 
,OJV^r^. OvinbTp MacA.HUv^ coctovt «3 Kopny- 

cT>^ro Knanana, ynnoxHen^. "PV^- Q^,^, 
pa3MemeHHoro BHyxp.. •^^P^^'^^^r.J^e^ 

^pa^xBop.K>..xc.,Mac^^^^^^^^^^ 



nocxynneHMf. npucaAOK b Mac/io perynvipyexw 
orpaHiiMeHMeM noBepxHOCxn Konxaxxa noo- 
lepHoro Konbua c wac/ioM npn noMom.^ cne- 
Una/ibHoro orpaHimuxeflfl. 

He06XOAMM0 OXMeXMXb. MXQ B Ka>KAOM H3 

paccMOxpeHHbix c^yMaeB nocxeneHHoe no- 
l^^nenL np.caAOK .3 c^./.bxpa b CMaaoMHoe 
mYc/io nosBonnex yse/iMM^xb pecypc paSoxb, 

npMMeH«eMoro ^'^^''^Po^''^"^"''^ "i^.tpTcI 
BMC yMeHbUieHvifl wiHTeHCHBHOCXvi npouecca 
cxapeHvi« Macna m 3a CMex CTae^nbHoro noA- 
AepxaHMS B/iaronpuflXHoro Pe>^""^ ^^"J'JP' 
uMv^ (oxcyxcxBMe npe«AeBpeMeHHOM aaSwaKii 
SrnbTpoMaxep^ana. 6onee s**^^;'^^""^ 
6op HepacTBopiiMb.x 3arp«HeH.in). Hpn Jtom 

i^bxpa AOCXMraK.xc«, ecnM nocxynneH- 
• npucaAOK o6ecneMWBaexc« co CKopocxbio. 
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paBHOM CKopocTM MX cpa5aTbiBaHMfl B ABwra- 
Te/ie. 

K HeAGCTaxKaM npoTOTuna OTHOCfliCfl 

CpaeHMTe.nbHO HUSKaJl 3(})<t)eKTMBH0CTb MC- 

no/ib3yeMoro no/iiiMepHoro KO/ibqa jvip nocre- 5 
neHHoro bboaq npucaAOK b CMaaoMHoe Mac/io. 
TaK, B npouecce pa5oTb! (t^n/ibxpa Ha5/iK)AaeT- 

Cfl CHMIUKOM 6blCTpbli^ BWXOA npMcaAOK M3 

noTiMMepHoro Ko;ibi4a npn ero pacTBopeHWM, 
HTo CBfl3aH0 c waMGHeHueM reoMerpHMecKoCi 10 
ct)opMb!, o5beMa ii n/ioinaAw KOHiaKTa KO/ibua 
c Mac/iOM BHe aaBMCMMoc™ OT cnequa/ibHoro 
orpaHMMMTen;?, KOTopwPi 3({)4)eKTMBeH To/ibKO 
Ha paHHePiCTaAMM pacxBopeHMA no/inMepHoro 
Ko/ibua. Bc/ieACTBue axoro npoAO/iKwre/ib- 15 
HocTb A03MpoBaHM;i npwcaAOK M3 ({)n;!bTpa He 
npeBbiuiaer 100-150 Macoa. npwMeM CKopocxb 
BfiOAa npMcaAOK b Macno He cooTBexcTByeT 
ctcopocTM MX cpa5aTbrBaHHfl b ABurarene. Pac- 
no/iox<eHMe Konbua m3 BwcoKOMOneKynyipHbix 20 
nonMMepoB c npwcaAKaMM ao 4>*^/ibTpo3/ie- 

MeHTB npMBOAMT K CM/lbHOMy 3arpfl3HeHMK) 
nOBepXHOCTM KO/lbUa HepaCTBOpMMWMM ocaA" 

KaMM M CMO/ioo5pa3HbiMM npoAyKTaMM, coAep- 
>KaiuMMMCfl 8 paGoTajOLUfiM Mac/?e, mto TaK>Ke 25 
OTpMuaxe/ibHO B/iM^ex na 3(})({)eKTMaH0CTb bbo- 
Aa npMcaAOK. KpoMe Toro, no Mepe pacTBope- 
HMH no;iMMepHoro Ko/ibua npoMCxoAWT 
He>Ke/iaTenbHoe noBbJuueHwe bs^skoctm Macna 
3a CMCT 3aryu4aK)LueM cnocoSnocTM no/iwMe- 30 
poB, MTO sarpyAHfler npouecc ct)M/ibTpauMM. 

yKa33HHb!e HeAOcxaTKM wacnflHoro <^v\nh' 
rpa npMBOAflT k CHM)KeHMK) pecypca pa6oTbi 
npMMeKfleMoro c}*M/ibTpoMaTepMa;ia (<{)MnbTpo- 
3/ieMeHTa) m, KaK cneACTBwe* k yBe/iMMenMHD 35 
TCMna crapeHMa CMasoMHoro Macaa. 

14e;ibM3o5peTeHMy! -yBe/iMMCHMe pecypca 
paBoTw (jjunbrpoMarepMa/ta Mac/isHoro <})M/ib- 
rpa M CHii>i<eHMe reMna crapeHUfl CMaaoMHoro 
Macna. 40 

riocTaB/ieHHan ue/ib AOCTMraercsi leM, hto 
B Mac;iflHOM (j)M/ibTpe, coAepMou^eM Kopnyc, 

KpWLUKy, BXOAHOM M BWXOAHOM naTpy6KM, C/IOM 

(})M/ibTpOMaTepMa/ia m no/iMMepHwCi nano/iMM- 
lenh c npticaAKawn, pacno/io>KeHHbiM Me>KAy 45 
c/ioeM cJ)MnbTpoMaTepMa/ia M BbixoAHWM nar- 

PySKOM M BWnO/lHBHHblM B BMA© nOpMCTWX, 

HepacTBopMMwx B Mac/ie rpany/r, nnou\ajxh no- 
BepxHocTM, o5teM M cpeAHMM pasMep nop ko- 

TOPWX CBH3aHbl COOTHOmeHMeM 50 

0.0001<(S-R)/V < 0,004, 
tAe S - n/JOiuaAb noBepxHoc™ rpany/i; 

V - o5beM rpanyn; 

R - cpeAHMti pasMep nop, 

B KaMecTse npucaAOK k Macny Moryr 5wTb 55 
McnoiibaoBaHbi cy/ib(}>0HaTw, c})oc4)OHaTw. c})e- 
HonwTw, ca/iMUM;iaTw, AM™o4>oc(t)aTbi Meian- 
nOB, aarpyAHeHHbie q>eHo/iw, 

a/iKeHM/lCyKUMHMMMAW H AP.. npHHSM K3K B 

>KMAKOM. TaK M B TBepAOM BMAe. TpaHy/iw non- 



MMBpHoro Hano/iHMTe/ifl woryr 5wTb waroroB- 
/leHbi TaKxe m3 nepacTBopMMwx b Mac/ie mmk- 
ponopMCTwx MBMSpaH. 

Ha <t>Mr. 1 M (t)Mr. 2 npeACxaBneHa kohcx- 
pyKXMBHa5i cxsMa npeA/»araeMoro <})Mnbxpa. 
Ha (t)Mr. 3 npeACxaa/ieHw rpa(t)MKM no bwxoav 
npwcaAOK M3 npoxoxMna m npeA/iaraeworo 
Mac/iflHoro <})M;ibxpa b aasMCMMOcxM ox speMe- 
' HM pa6oxbi ABMraxe/ifl. 

Mac/iflHwCi <|)Mnbxp cocxomt m3 Kopnyca 1 . 
C-no5i <I>M/ibxpoMaxepMa/ia 2, Mcno/ibsyeMoro b 
(})M/ibxpo3neMeHxe oceBoro {<\>u\r. 1) m\A paAn- 
,a/ibHoro{<t)Mr. 2)xMna, nanoiiHuxenn 3, Bwnon- 
HeHHoro B BMAe no/iMMepHwx rpany/i c 
npMcaAKaMM, KpbiujKM4, BxoAHoro naxpy6Ka 5 
c Apocce/ICM 6, BbixoAHoro naxpy5Ka 7. ynnor- 

HOHMft M npy>KMH. 

MacHflHWi^ <j)M/ibxp paSoxaex c/!eAy»ou4MM 
oSpasoM. 

3arpfl3HeHHoe Maciio nepea bxoahom nax- 
py5oK 5, APOCce/!b 6 nocxynaex a KOpnyc 1. 
npoxoAMx Hepea (J)M/ibxpy(omMCi Maxepwa/i 
(I)M/ibxpo3;ieMeHxa 2, r^e npoMCxoAnx ommcxkb 
Mac/ia, noc/ie Hero OMwaaex c/iom rpanyn 3 wa 
HepacTBopMMoro b Mac/ie MMKponopMcxoro 
no/iMMepa» tao oSoraiuaexcji npwcaAKaMM, m 
Hepea BbixoAHOM naxpy6oK 7 BbiaoAwxcsi m3 
<t>M;i bxpa. 

nocxynneHMe npwcaAOK b cMaaoMHoe Mac- 
no npOMCXOAMX aa cnex mx AM(})c|)y3MM m3 mmk- 
poo6beMOB no;iMMepa. npM sxom 
onxMMa/ibHan CKopocxb m no/iHoxa BwxoAa 
npMcaAOK onpeAe/iJiexcfl reoMexpMMecKMMM 
xapaKxepucxMKaMM no/iMMepHux rpany/i m 
pasMepawM MUKponop. DpM pasMemeHMn rpa- 
Hy/i nocne cno« <t)M/ibxpoMaTepMana i/ickak5m3- 
excfl MX CM/ibHoe 3arp5;3HeHMe 
HepaCXBOpMMWMM OCBAKaMM M CMo/ioo5pa3- 
HbiMM Beu^ecTBaMM, npM Mcno/ib30BaHMM ne- 
pacxBopMMoro no/iMMepHoro Hano/tHMxe/ifl ne 
npoMcxoAMx He>Kenaxe/ibHoro nosbiiueHMfl 
BflSKocTM Macna, PaaMeiuenMe rpaHy/i nano/i- 
HMxenyi noc/ie c/ioh cj)w/ibxpoMaxepMa/ia, Kpo- 
Me xoro, no3BO/i«eT Mcno/ibaoBaxb mx b 
KaMBCxse ApeHaxHoro cnon /im5o SKcnaHAepa. 

CpaBHMxe/TbHan xapaKxepMcxwKa pa5oxbi 
npeA/iaraeMoro ({jM/ibxpa m npoxoxMna npeA- 
cxaB/iena b xa5/i. 1 m xa5;i. 2. 

KaK bmaho m3 xa6/7. 1, npw oxwoujeHMM 
(S.R)/V>0,004 BpeMJi no/iHoro buxoab npMca- 
AOK M3 (pmhT^a He npeBWuiaex axoro noKaaa- 
xenfl y npoxoxMna. flpM oxHoajeHMM 
(S,R)/V<0,0001 cymecTBeHHO CHM^aexcfl non- 
Hoxa BwxoAa npMcaAOK (ao 60%). flpw cootho- 
ujeHMM 0,0001<(S R)/V< 0,004 speMfl 
34>c{>eKXM8Horo nocxyn/ieHMfl npucaAOK m3 
c()Mnbxpa Boapacxaex co 120-150 Hacos, KaK y 
npoxoxwna, ao 500-600 Macoe. 3to no3eo/ifl- 
ex, cooToexcxBeHHO, yae/iiiMMTb pccypc pa5o- 
jTbi npMMeHseMoro (l>M/ibxpoMcjrepMa/ia 
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(((jMnbTpoa/ieMeHTa), a TaK>Ke 6o/iee AnwTe/ib- 
Hoe BpeMfl noAAep>KHBaTb sKcn/iyaTauvioHHwe 
cBOPiCTBS cMasoMHoro Macna na bwcokom 
ypoBHe 3a CMer CHM>KeHMfl reMna ero crape- 
nm, KpOMe loro, KaK c/ieAyer m Ta6n. 1 , mox- 
HO nyMiiie cor/iacGBatb npOAO/ixure/ibHOCTb 
34)(t)eKTMBHOM OHMCTKH wacna npMMeHfleMWM 
4)M/ibTpoMaTepiia;iOM c npoAon>KMTenbHOCTbK) 
nocTyoAeHMfl npwcaAOK. 

B rabn. 2 npeACTasneHW cpasHwrenbHwe 
peay/ibTaxw no snuflHUK) no/inMepHoro Hano/i- 
HMTe/15? npoTOTwna m npeA/iaraeMoro (t>n;ibTpa 
Ha pocT BflSKOCTM cMasoMHoro Macna BC/ieACT- 
Bwe sarymaHDmew cnocoSHOcxu nonnMepOB. 
KaK c/ieAyer m3 npuBeAeHHwx AaHHwx, otho- 
CMxenbHbiM pocT BJ13K0CTM wacna npw wcnonb- 
soaaHMW npeA^araeMoro ct^w/ibTpa no 
cpaBHeHMK) c npoTOTMHOM npaKTvmecKW ot- 
cyrcTByeT. 3to oS/ierMaei npouecc <|)M/ibTpa- 

KaK BMAHO M3 c})^;r. 3, npeA^araeMww 
<t)n/ibTp {Kpusafl 2) no cpasHeHMK) c npoTOxn- 
noM (Kpnean 1) o6/iaAaeT oninMavibHOM CKOpo- 
CTbK) BBOAa npwcaAOK b cwasoHHoe Macno, 
KOTopas* xopoLuo cooTBercTByeT CKOpocru 
cpa5aTbiBaHM5i npwcaAOK b ABuraiene {KpMBan 
3), 4TOcnoco6cTByeT AOc™)KeHViio Hai/inyMiunx 
yc/iOBMM pa5oTw wac/iflHoro <t)MnbTpa. 

TaKMM o6pa30M, hobm3hqC?i m cymecTBeH- 
HbiMn OTnuMWHMM HpeA/iaraeMoro Mac/iflHOPO 
(t)MnbTpa flBAflercfl to, mto b wsBecTHOM Mac/is- 
HOM (t)vinbTpe. cocTOsjiMew m3 HepasGopHoro 
KOpnyca, c;ioa 4)MnbTpoMaTepMa/ia, BwxbAHO- 
ro w BxoAHoro naxpyOKa c APOCceneM. o6paT- 
Horo M nepenyCKHoro Knanana, yn/ioxHeHMw m 
npy>KUH, a xaK>Ke nonnMepHoro Hano/iHUxenji 
B BMAe pasMemeHHoro naA c|)Mnbxpo3neMeH- 



TOM MaccMBHoro Konbua m3 Mac/iopactBopw- 
Mwx nonnMepOB c npucaAKaMn, y/iyMiuawiun' 
Mw CBOP^cxsa cMa304Horo wacna. vt 
orpaHMMMxenn noBepxHOCxw KOHxaKxa non- 

5 . MMepHoro KO/ibua c wacnoM. c uenbK) ysenwMe- 
HWfl pecypca pa6oxbi <l>vijibxpoMaxepiiana m 
CHM>KeHMsi xeMna cxapeHun CMa30HHOro Macna 
no/iMwepHbiPi HanoHHvixenb BwnonHeH b bmab 
rpaHyn vi3BecxHoro MMKponopucxoro Hepacx- 

10 BOpMMOro B Macne BycoKOMoneKynflpHoro 
no/iMMepa, b MMKpoo5beM3x Koxoporo Haxo- 
Aflxcfl npHcaAKM, y/iymuatOLUne caowcxBa Mac- 
na, npMMBM rpaHynw pacnonoMceHw Me)KAy 
cnoeM"'4)wnbxpoMaxepMana m bwxoahwm nax- 

15 py6K0M (BHyxpw <})MnbxpoMaxepMana wnvi BHe 
ero), a oxHoiueHvie npoMSBeAeHun nnomaAH 
nosepxHOCXM m cpeAnero pasMepa nop non- 
MMepHOM rpaHynw k ee o5beMy cocxasnaex ox 
0,0001 AO 0,004. 



20 



25 



30 



CDopMyna vi3o5pexeHMfl 
MacnflHbiM <t)tinbxp, coAep>Kamiit^ Kopnyc, 
KpwiuKy, BXOAHOMM BwxoAHOM naxpySKM, cnoM 
(t)iinbxpoMaxepMana m nonnMepHwP! HanonHw- 
xenb c npMcaAKaMM, oxnuMaiomMfiCfl 
xeM, Mxo, c MeflbK) yBennseHHj? pecypca pa6o- 
xbi (t)MnbxpoMaxepMan3 m cHM>KeHM« xeMna 
cxapeHn« wacna, nonnMepHwvi HanonHnxenb c 
npMcaA»<aMM pacnono>KeH Me>KAy cnoeM ^v\hh- 
TpOMaxepnana w bwxoahwm naxpySKOM m bw- 
nonneH b bmab nopucxwx HepacxBopwMWX b 
Macne rpanyn, nnomaAb S nosepxHOCXM, o6b- 
eM V M cpeAHMi^ pa3Mep R nop Koxopwx CBflsa- 

HW COOXHOlUeHMeM 
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Ta6;iMUa 2 



I 1 ^% n #^ n M /* 1 4 "T ^ n L t_t T* t 

1 ipoAon>KHTe/ibHucTfa 


OTHOCMTe/lbHblfl POCT BR3KOCTM MdCiia , % 


paOOTbl <4>Mflbipci , 


npoTOTwn 


npeAnaraeMoe 






M3o6peTeHiie 






( S» R ) / V = 0,0002 
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0 


0 




9.0 . 


0 
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16 


1,0 


100 


32 


2.0 


150 


40 


3.0 


200 




4.0 


400 




5.0 




Pe^aKTop r. Be/ibCKas! 



CocTasMTe/ib A. cDeAopos 

Texpefl M.MopreMTan KoppeKTop 3./loMHaKOBa 
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